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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a reinforcing tool for a 
hollow structure 

capable of efficiently reinforcing the hollow structure 
from the inside. 

SOLUTION: This reinforcing tool 20 for the hollow structure 
1 IS arranged in 

the hollow section 6 of the hollow structure 1 to reinforce 
the hollow 

structure 1. The reinforcing tool 20 is provided with a 
reinforcing member 21 " 

having partition walls 21a, 21b extending in the 
longitudinal direction of the 

hollow section 6 to partition the hollow section 6 into a 
plurality of split 

chambers Sc, Sr on the croiss section and a foaming base 
material 30 foamed into 

a foamed body to cut off at least one split chamber Sr 
within a plurality of 

split chambers Sc, Sr. The hollow structure 1 is 
reinforced nearly uniformly 

in the width direction and the vertical direction by a 
plurality of split 
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chambers Sc, Sr and the foam body. Since the foaming base 
material 30 is 

foamed in the split chamber the positioning of the foamed 
body is facilitated. 
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DESCWPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rprawing 1] It is the perspective diagram (A view) and the important section perspective diagram (B view) of a reinforcement 
implemeii showing the anchoring status of the reinforcement implement of the hollow structure concerning the gestalt of 
operation of Ihe first of this inventioiL 

fDrawing 2] IIA of drawing 1 (A) They are -IIA view cross section (A view) and the B-B view cross section (B view) of A view. 
rDrawi ng 31 They are the IIA-IIA view cross section (A view) of the drawing I showing the status afte a foaming (A), and the 
B-B view cross section (B view) of A view. 

4] They are the important section perspective diagram (A view) of the reinforcement implement of the hollow structure 
concerning the gestalt of operation of the second of this invention, drawing of longitudinal section (B view) showing the status 
that it attached in the hollow structure, and the C-C view cross section (C view) of B view. 

fDrawint 51 They are the cross-section configuration view (A view, B view) of a reinforcement memba- in the reinforcement 
implement of the hollow structure concerning the gestalt of operation of the third of this mvention, and the (a*oss-section 
configuration view (C view, D view) of the part segmenter which constitutes a reinforcement member. 

(Drawing 6] It is a cross-section configuration view in the reinforcement implement of the hollow structure concerning the gestalt 
of operation of the fourth of this invention. 

fDrawing 7] They are the perspective diagram (A view) of the conventional hollow structure, and a perspective diagram (B view, 

C view) showing the status that the hollow structure was equipped with the reinforcement implement 

[Description of Notations] 

Sc Central split room 

Sr Periphery split rdom 

1 Hollow Structure 

20 Reinforcement In^jlement 

21 Reinforcement Member 
21a Horizontal bridgewall 
21b Vertical bridgewall 

27 Electrode-Holder Plate (Horizontal Wall) 
30 Foaming Nature Base Material 
40 Foam 

74 High Scale-Factor Foaming Nature Base Material 

1 17 Damping Foaming Nature Base Material 

1 18 High Rigidity Foaming Nature Base Material 

119 Exoergic Foaming Nature Base Material 



[Translation done.] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention.belongs] this invention relates to Ihcxeinfotcemenl implement of the hollow structure with 
Which it is arranged in flie centrum of the hollow structures, such as a fi-ame of a vehicle, an4 a piilarj and the hollow structure is 
remforced. 
[0002] 

Pescription of the ^rior A^t] In recent years, as for the body of a vehicle etc., the thinning of a griddle is progressing for 
lightweight-izing. However, since an intensity falls by the thinning of a griddle, the method of raising (referring to the drawing 7 
(C)) and an intensity partially is suitably used by filling up the rigid high foam 1 23 with the hollow structures 120 (referring to 
drawing 7 (A)), such as a fi-ame of a vehicle, ^ikpiil^^ into the centrum of the site for which an intensity is needed, or welding 
on both sides of referring to [ (refening to the drawing? (B)) ] or the bade up plate 124. 
10003] 

[Problem(s) to be Solved by the Invention] However, it is difficult to position a foam 1 23 in the position of choice by the 
technique of filling up a centrum with the rigid high foam 1 23, and the reinforcement luminous efficacy of the hollow structure 
1 20 is low. Moreover, by the technique of welding on both sides of a back up plate 1 24, a lengthwise intensity becomes low to a 
crosswise intensity, and the reinforcement luminous efficacy of the hollow structure 120 is low too. 

[0004] this invention is made in view of the above-mentioned trouble, and aims at offer of a reinforcement implement which can 

reinforce the hollow structure more efficiently than the former. 

[0005] 

[Means for Solving the Problem] The above-mentioned technical probrem is solved by invention of each claim. According to 
invention of a claim 1 , the centrum of the hollow structure is divided into two or more split rooms in the cross section with the 
bridgewall of a reinforcement member. Furthermore, at least one split room is intercepted by a foaming nature base material 
foaming and becoming a foam among two or more split rooms. For this reason, the hollow structure is rdnforoed almost equally 
with two or more split rooms and woric of a foam by the cross direction and lengthwise. Moreover, a positioning of a foam also 
becomes easy in order to foam to a foaming nature base material in the split interior of a room. That is, the hollow structure is 
efficiently reinforced by a split room and the foam fix)m the inside. 

[0006] According to invention of a claim 2, in order to combine the internal surface and reinfoipement member of the hollow 
structure by foaming and becomiiig a foam, backlash does not generate a foaming nature base mat^al betwe^ the hollow 
structure and a reinforcement member. 

[0007] According to invention of a claim 3, at least one foaming nature base material is a modality different finom other foaming 
nature base materials among the foaming nature base materials for intercepting two or more split rooms. For this reason, for 
example, it is enabled not only reinforcement of the hollow structure but to aim at enhancement in vibration resistance, and 
enhancement in noise insulation nature. 

[0008] Since according to invention of a claim 4 the centrum of the hollow structure is divided into two or more split rooms in the 
cross section with the bridgewall of a reinforc^ent member and a centrum is fiirther divided into two or more split rooms in the 
longitudinal section with a horizontal wall, the hollow structure can be reinforced with a sufficimt balance a longitudinal direction 
and crosswise. 

[0009] According to invention of a claim S, since a reinforcement member is constituted by the split field divided into the 
plurality in the o'oss section, when the cross-section configuration of the reinforcement member is complicated, a manufacture 
becomes easy rather than it really fabricates a reinforcement member. Furthermore, when the hollow structure curves to a 
longitudinal direction, it doubles with the deflection of the hollow structure, and a reinforcement member can be fabricated. 
[001 0] According to invention of a claim 6, since die configuration of the cross section is abbreviation grid typei, a reinforcCTOit 
member does not start the cross-section configuration of the hollow structure, but can be reinforced with a sufficient balance. 
[00 1 1 ] According to invention of a claim 7, the centrum of the hollow structure is divided into two or more split rooms in the 
cross section with the bridgewall of a reinforcement member. Furthermore, at least one split room is intercepted by a foaming 
nature base material's foaming and becoming a foam among two or more split rooms. For this reason, the hoUow structure is 
efficiently reinforced by woik of two or more split rooms and a foaming nature base material from the inside. 
[0012] 
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[Embodiments of the Invention] (Gestalt of the first operation) Based on drawing 1 - view 3 , the reinforcement iinplement of the 
hollow structure concerning the gestalt of operation of the first of this inventicm is o^rained hereafter. The reinforcement 
implement of the hollow structure concerning the gestalt of this operation is related with the reinforcement implement of the 
hollow structures, such as a pillar of the vehicle body, a locker panel, and a roof side panel. The perspective diagram and the 
drawing^l_ (B) which express the status that drawing J (A) attached the reinforcement implement in the hollow structure here are 
the IIA-IIA view cross section of drawing 1 (A) and the drawing^ (B) of the important section perspective diagram of the 
reinforcement implement and the drawng 2 (A) ] B-B view cross sections of drawi^ 2 (A). Moreover, the IIA-IIA view cross 
section of the drawing 1 (A) after a foaming nature base material foams to drawing 3 (A), and the drawing 3 (B) are B-B view 
cross sections of drawing 3 (A). 

[00 1 3] As the hollow structure 1 is shown in drawing 1 (A), it consists of cross-section abbreviation trapezoid-Uke the innw 
panel 2 and the outer panel 3, and the cross-section abbreviation hexagonal-method-like centrum 6 is formed by carrying out the 
spot welding of the inner panel 2 and the outer panel 3 by the mutual flanges 2f and 3f Moreover, in the centrum 6 of the hollow 
structure 1 , the reinforcement implement 20 with which the hollow structure 1 is reinforced in a predetemjined position is 
attached. 

[0014] The reinforcement implement 20 is equipped with the reinforcement member 21 of the predetermined length dimension 
y/Uch reinforces the hollow structure 1 from the inside in order to prevent deformation of the hollow structure 1 , The 
reinforcement member 2 1 is fabricated by putting together horizontal bridgewall 21 a of a couple and vertical bridgewall 21b of a 
couple which are prolonged in the longitudinal direction of the hollow structure 1 in the shape of a grid, as shown in d rawing 1 
(B). Thus, since horizontal bridgewall 2 1 a and vertical bridgewall 21b are together put in the shape of a grid, a square case 
section 24 is foiroed in the center of the reinforcement member 21 at a longitudinal direction, and four U character Mizobe 25 and 
four L character Mizobe 26 are formed in the peripheiy of the square case section 24. 

[001 5] And when the reinforcement member 21 is contained by the hollow structure 1, as shown in drawing ! (A), eight 
peripheiy split room Sr by U characters Mizobe 25 or L characters Mizobe 26 of central split room Sc by the square case section 
24 of the reinforcement member 21 and the reinforcement member 2 1 is formed in the interior of the hollow structure 1 . That is, 
the centrum 6 of the hollow structure 1 is divided into eight peripheiy split room Sr formed in the surroundings of central split 
room Sc prolonged in a longitudinal direction by the reinforcement member 21, and its central spUt room Sc. 
[001 6] The electrode-holder plate 27 of the couple which crosses U character Mizobe 25 or L characters Mizobe 26 around the 
square case section 24 of the reinforcement member 21 in a longitudinal direction predetennined position is being fixed in the 
shape of a flange. And the foaming nature base material 30 which canies out a postscript to each concavity formed by those 
electrode-holder plates 27, U character Mizobe 25, or L character Mizobe 26 is set. The electrode-holda- plate 27 is a member 
which regulates the foaming orientation, as the foaming nature base material 30 carries out foaming intumescence in the 
transection orientation of the hollow structure 1 , and it is equipped with the engagement member (not shown) which fixes the 
foaming nature base material 30 to the predetennined position. 

[0017] It is fabricated by the configuration where the appearance of the electrode-holder plate 27 is ahnost equal to the 
ax)ss-section configuration of the centrum 6 of the hollow structure 1, and the dimension is set as the dimension which a proper 
opening (opening which is the grade which can pass coating) produces between the inner circle wall sides of a centrum 6 (refer to 
drawing 2 (A) and (B)). 

[001 8] the soflFit section of the reinforcement member 2 1 - longitudinal direction both sides — the reinforcement member 21 — 
anchoring of the inner panel 2 — a hole — the stop clip 29 for fixing to 2k is formed the inferior surface of tongue of 29d of the 
plinth section connected to vertical bridgewall 21b of the reinforcement member 21 as the stop chp 29 was shown in drawing 2 
(A), and 29d of its plinth section ♦*** - projecting - anchoring of the inner panel 2 - a hole — the shape of a clinch from the 
point both sides of leg 29a prolonged in the orientation of a core of 2k, and its leg 29a — extending - attaching - a hole — the 
piece of an elastic stop which engages here — andioring of the inner panel 2 — a hole — the position of the stop clip 29 of 2k and 
the reinforcement member 2 1 is set as the position where the square case section 24 of the reinforcement membo- 21 serves as 
this core mosdy with the centrum 6 of the hollow structure 1 In addition, although the example which formed the stop clip 29 in 
the longitudinal direction both sides of the reinforcement member 21 was shown in drawing 2 (A), in consideration of the support 
balance of the reinforcement member 2 1 , you may form in a position suitably the middle. 

[00191 Cjenerally the reinforcement member 21, flie electrode-holder plate 27, the stop clip 29, etc. are really fabricated by 
:ufiecti6njinb13mJor'a^^ In addition, the split field divided into the plurality in the cross section may constitute the 
reinforcement member 21. Here^ as materials, such as the reinforcement memW ,2L Which has th^mal 

resistance, and the hard synthetic resin in which strengflieriing fiber was mixed dedxftbfy are used suitably, As hard^tiietic 
resm, a polyamide Cl^AX'polypro^lehe O'j^^ terephthalate (PET), a polybutvl^e.terephlhalate (PBT), epoxy 

(EP\ m unsaturated_polxester res^^^ are used, for example. Moreover, as strengthening fiber, a glass fiber,_a carbon fiber, 
Kevlar fiber, etc. are used, for example' furthermore, tfie mixing rate of the strengthening fiber to hard synthetic resin is set up to 
30 - 40% of the weight. That is, the electrode-holder plate 27 of the reinforcement member 21 is equivalent to the horizontal wall 
of this invention. 

[0020] The foaming nature base material 30 is a member which intercepts eight peripheiy split room Sr by foaming and 
becoming a foam 40, and is fabricated by the configuration which can fit into each concavity formed with U diaracters Mizobe 25 
or L characters Mizobe 26 of the reinforcement member 2 1 , and the electrode-holder plate 27 of a couple. Moreover, the 
synthetic resin which has an adhesive property to a metal side or a synthetic-resin side as a material of the foaming nature base 



material 30 is made into a principal component, and the fibrous material for strengthening like a foaming agent and a glass fiber 
etc. is mixed by this, it foams to it with the heat at the time of being the baking finish of the vehicle body (for exanmle 
temperature below and over 1 10 degrees C - 1 90 degree^"C); m^fhe foammg nature maxeriai used as the foam 40 of hieh rieiditv 
IS used suitably. ^ 
[0021] Next, the procedure of reinforcing the hollow structure 1 is e?cplained. First, each foaming nature base material 30 is set to 
the concavity between the electrode-holderplates 27 of the couple fabricated bythere^^ and one and the 

reinforcement implement 20 is constituted (refer to drawing 1 (B)): next, the stop clip 29 of the reinforcement implement 20 - 
anchormg of the inner panel 2 - a hole - it is inserted in 2k and the reinforcement implement 20 is fixed to ihe piedetmnined 
position of the inner panel 2 

[0022] Next, as the spot welding of the inner panel 2 and the outer panel 3 is carried out in the mutual flanges 2f and 3f and they 
are shown in drawing 1 (A), the cross-section abbreviation hexagonal-method-like hoUow structure 1 is formed. In this status it 
IS attached m the centrum 6 of the hollow structure 1 so that the reinforcement implement 20 may serve as this core mostly with 
the centrum 6 in a predetermined position, and the opening which is the grade which can pass coating is fonned between the 
electrode-holder plate 27 of the reinforcement implement 20 and the foaming nature base material 30, and the inner circle waU 
side of a centrum 6 (refer to drawing 2 (A) and (B)). 

[0023] Thus, molding of the body of the vehicle which has the hollow structure 1 carries out baking finish of the body. And by the 
heat tracing in the case of the baking finish, as shown in drawing 3 (A) and (B). each foaming nature base material 30 of the 
reinforcement implement 20 carries out foaming intumescence, and serves as a foam 40. Since the foaming nature base material 
30 is pinched from both sides with the electrode-holder plate 27, a foaming of the orientation where the foaming nature base 
material 30 meets the electrode-holder plate 27 is promoted efiectively. Namely, for a certain reason, the charging efficiency of a 
foam can also control the work to which the electrode-holder plate 27 controls the foaming oricntatioa 
[0024] While a foam 40 is pasted up on the reinforcement member 2 1 and the electrode-holder plate 27 of the reinforcement 
implement 20, the foam 40 extruded fiiom the electrode-holder plate 27 takes up the opening between the electrode-holder plate 
27 and the inner circle wall side of the hollow structure 1, and pastes it up on the inner circle wall side firmly. That is, with the 
reinforcement implement 20, periphery split room Sr formed in the centrum 6 of the hollow structure 1 is intercepted'by the foam 
40, and the reinforcement implement 20 is combined with the hoUow structure 1 by the foam 40. In additicm. a foam 40 does not 
enter into central split room Sc by work of the square case section 24 of the reinforcement implement 20. 
[0025] Thus, according to the reinforcement implement 20 of the hollow structure 1 conceming the gestalt of this operation, the 
centrum 6 of the hollow structure 1 is divided into two or more split rooms Sc and Sr in the cross section with the bridgewalls 21a 
and 2 1 b of the reinforcement member 2 1 . Furthermore, periphery split room Sr is intercepted by the foaming nature base material 
30 foaming and becoming a foam 40 among two or more split rooms Sc and Sr, For fliis reason, the hollow structure 1 is 
reinforced almost equally with two or more split rooms Sc and Sr and woric of a foam 40 by the cross direction and lengthwise. 
Moreover, in order to foam to the foaming nature base material 30 within periphery split ixxan Sr in the status that it was 
restrained from both sides on the electrode-hold^ plate 27, a positioning of a foam 40 also becomes easy. That is, the hollow 
structure 1 is efficiently reinforced by the split rooms Sc and Sr and the foam 40 from the inside. 

[0026] Moreover, in order to combine an internal suriface, the reinforcement member 21, etc. of the hollow structure 1 by foaming 
and becoming a foam 40, backlash does not generate the foaming nature base material 30 of the reinforcement implement 20 
between the hollow structure 1 and the reinforcement member 21 . Moreover, since the centrum 6 of the hollow structure 1 is 
divided into two or more split rooms Sc and Sr in the cross sectiori with the bridgewalls 21a and 21b of flie reinforcement 
member 2 1 and a centrum 6 is further divided into two or more split rooms in the longitudinal section with the electrode-holder 
plate 27, the hollow structure 1 can be reinforced with a sufficient balance a longitudinal direction and ODSswise. 
[0027] Moreover, since the configuration of the cross section is abbreviation grid type, the reinforcement member 21 does not 
start the cross-section configuration of the hollow structure 1, but can be reinforced with a sufficient balance. Moreover, since the 
reinforcement member 2 1 is a product made from a resin, compared with back up plates, such as a griddle, it is li^t and does not 
become the increase in a weight so much. In addition, although the gestalt of this operation e)q)lained the reinforcem«it 
implement in the cross-section abbreviation hexagonal-method-like hollow structure 1, the cross-section configurations of the 
hollow structure 1 m^ be an abbreviation square, a pentagon, an ellipse form, etc, in addition to an abbreviation hexagonal 
method 

[0028] (Gestalt of the second operation) Based on drawing 4 , the reinforcement implement of the hollow structure conceming the 
gestalt of operation of the second of this invention is e^qplained hereafter. The reinforcement irnplement of the hollow structure 
conceming the gestalt of this operation changes arrangement of the foaming nature base material in the gestalt of the first 
operation, and other structures are the same as that of the case of the gestalt of the first operation: The reinforcemrat member 60 
conceming the gestalt of this operation equips the periphery predetermined position of a square case section 64 with three parallel 
electrode-holder plates 67 which cross U character Mizobe 65 or L characters Mizpbe 66. And the first foaming nature base 
material 72 is contained by the concavity beforehand decided among two or more concavities formed by those electrode-holder 
plates 67, U character Mizobe 65, or L character.Mizobe 66. 

[0029] That is, in the gestalt of this operation, the first foaming nature base material 72 is contained in drawing 4 (A) by the 
position of a concavity shown in drawing 4 (C) between the front electrode-holder plate 67 and the central electrode-holder plate 
67. Moreover, between the central eiectrode-holder plate 67 and the back electrode-holder plate 67, the first foaming nature base 
material 72 is contained by the hoop direction by lot gap **♦♦♦* fiiom the status of drawing 4 (C). Thus, since the first foaming 
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nature base material 72 is distributed by the longitudinal direction of the hoUow structure 1, the balance at the time of fixing liie 
reinforcement member 60 to the hollow structure 1 by the foam which is not ilhistrated inq)roves. The same material 
foaming nature base material 30 used with the gestalt of the first operation as a material.of the first foaming nature base material 
72 here is used. 

[0030] Moreover, inside the square case section 64 of the reinforcement member 60, as shown in drawing 4 (B) and (C) the 
second foaming nature base material 74 is contained, the foam (not shown) according [ the second foaming nature base material 
74 is a foaming nature base material to which it foams for a high scale factor rather than the first foaming nature base material 72 
and / the foam (not shown) ] to the fir^ foaming nature base material 72 - markedly - alike --^ specific gravity - small - fiirther ' 
" an intensity the parvus However, the noise insulation effect of the hoUow structure 1 improves by taking up the interior of the 
square case section 64 of the reinforcement member 60 with the foam by the second foaming nature base material 74. iriorwver 
evai if specific gravity is maricedly alike and fills up a square case section 64 with a foam rather than the foam of the first foaming 
nature base material 72 for a parvus reason, a weight does not increase the foam of the second foaming nature base material 74 so 
much 

[003 1 ] In addition, although the gestalt of this operation showed the example which makes the longitudinal direction of the hollow 
structure 1 distribute the first foaming nature base material 72 using three electrode-Jiolder plates 67, it is possible also by the 
technique of distributing the first foaming nature base material 72 where a electrode-holder plate is detached to a longitudinal 
direction for each class using two or more sets of electrodcrholder plates. 

(0032] (Gestalt of the third operation) Based on drawing 5 , the reinforcement implement of the hoUdw structure concerning the 
gestalt of opo-ation of the third of this invaition is explained hereafter. With the gestalt of this operation, a cross-section 
configuration right-angled to the longitudinal direction of a reinforcement member is changed into simple grid type, as shown in 
drawing 5 (A) and (B), and other structures are the same as that of the reinforcement implement of the hollow structure 
concerning the gestalt of the first operation. Thus, since the cross-section configuration of the reinfoix^ent member 80 becomes 
simple grid type, lightweight-izing and the cost reduction of the reiniforcement member 80 can be planned 
[0033] Moreover, as you may really fabricate with injection molding of a resin and it is shown in drawing 5 (C) and (D), in case 
the reinforcement member 80 fabricates the split fields 8 1 , 82, and 83 divided into the plurality in the cross section, respectively 
and sets them to the hollow structure, it may assemble those spht fields 81 . 82, and 83 by adhesives, welding, etc. Furtherrnore. 
the cross-section configuration of the reinforcement member 80 is complicated, and even when injection molding is impossible a 
manufacture of the reinforcement member 80 is attained by assembling fiom the split fields 81, 82. and 83. Moreover, when the 
hollow structure curves to a longitudinal direction by assembling the reinforcement member 80 fi-om the split fields 81 , 82, and 
83, it is enabled , to double with the deflection of the hollow structure and to fabricate the reinforcement membo- 80. In addition, as 
shown in drawing 5 (D), as shown in drawing 5 (C), it is desirable [ the way which forms the reinforcement membw 80 
combining the two split fields 83 of a cross-section T ^eface ] on stock control rath«- than it forms the remforcement member 
80 &om the split fields 81 and 82 of a difiTerent configuratiorL 

[0034] (Gestalt of the fourth operation) Based on drawing_6 , the reinforcement irnplement of the hollow structure concerning the 
gestalt of operation of the fourth of this invention is explained hereafter. The reinforcement inq)lement of the hollow structure 
concerning the gestalt of this operation increases the number of the peripheiy split rooms which are made to increase fte number 
of the grids of a reinforcement member, and surround a central split room, and enables it to contain various foaming nature base 
materials in a periphery split room. 

[0035] The reinforcement member 100 is fabricated by putting the horizontal plates 101-108 of eight sheets, and **♦♦ 1 li-1 16 
of six sheets together in the shape of a grid, the [ and ] - the [ the 2 horizontal plate 102 and ] - the [ the 5 horizontal plate 105 
third ***♦ 1 13, and ] - the sheet metal of the high scale-factor foaihing nature base matmal 74 to which ft foams for the hidi 
scale factor used for central split room Sc formed by 4 ♦*♦* 11 4 with the gestalt of the second operation is set 
[0036] the first - the [ the horizontal plate 101 and ] - the [ the 6 horizontal plate 106, first ♦*** 1 1 1, and ] - the damping 
foaming nature base material 1 17 &om which the high (it has elasticity comparatively) foam of damping nature is obtained is set 
to the outside of 6 *♦** 1 1 6 moreover, the split room which surrounds central split room Sc by predetermined thickness, i,e., the 
first, " the [ the horizontal plate 101 and ] - the [ the 6 horizontal plate 106, second ***♦ 1 12, and ] - the high rigidity foaining 
nature base material 1 18 fi-om which the foam of high rigidity is obtained is set to the first-periphery split ixxm Sa which is a split 
room which exists inside 5 ♦*♦* 1 1 5, and is situated in the outside of central split rxx)m Sc 

[0037] The exoergic foaming nature base material 1 1 9 which generates heat violwitly at the time of a foaming is set to the 
second-periphery split room Sb located inside first ♦♦** 1 1 1 on the outside of the fu^-periphery spht room Sa. Moreover, the 
exoergic foaming nature base material 1 19 is set also to third-peripheiy split room Sc located inside sixth ♦*♦♦ 1 16 on the 
outside of the first-periphery split room Sa 

[0038] And each foaming nature base material 74, 1 1 7, 1 1 8. 1 1 9 carries out foammg intumescence by the heat tracing at the time 
of baking fmish of the body of the vehicle which has the hollow structure being carried out namely, the first - the [ the horizontal 
plate 101 and ] - the [ the 6 horizontal plate 106, first ♦♦** 1 1 1, and ] - a foaming of the damping foaming nature base material 
1 17 located in the outside of 6 ♦*** 1 16 should close the split room between the reinforcement member 100 and the intOTial 
surface of the hollow structure by the foam - while the reinforcement member 100 pastes the hollow structure (not shown), 
vibration applied to the hollow structure by the foam can be absorbed to some extent Moreover, when the high scale-factor* 
foamirig nature base material 74 located in central sfplit room Sc foams, central split room Sc is closed by the foam, and the noise 
insulation eflfect of the hollow structure can be raised, without being accompanied so mudi by rise of a wei^t 
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[0039] Furthennoie,w*m the Mgh rigidity foaming nature 118 located in the first-periphery split room Sa 

sunwundmg central spm room So foams, the first-peripheiy spUt room Sa is dos«^ 

reinforcemratmember lOOimproves. Morwver.whentheexoergicfoamingnaturebasematerial 1191^^ 

ajcond-penphen' split rocan Sb and third-peripheiy split room Sc foams, the exoergic foaming nature base material 1 19 aen««te, 

heat, and even if Ae heatmg temperature m the case of baking fmish is low. the damping foaming nature basematerial 1 17 ^ 

high scale-factor foammg nature base material 74. and the high rigidity foaming nature base material 118 can be made to foam 

goodbythegeno-ationofheat ^ouciuioam 

[0040] In addition, in the gestalt of this operation, although the example vdiich arranges the damping foaming nature base 
mirtenal 117 on the outside ofthe high rigidity foaming nature base material 118 and the exoergic foaming nature base material 
119 wasshowiuyoumayrepl«:ethehighrigidityfoamingnaU^ » 8 damping foaming nature base 

material 1 17. Moreover it is also possible to airange alternately the high rigidity foaming nature base hmS 1 1 8 the exoerric 
foammg nature base matend 1 1 9. and the damping foaming nature base material 117. Furtheimore. although the e^ample^^h 

a hd the spht room formed of the gnd of a remforcement member, it is also possible to use the foaming nature base nSSd of 
b^ mtS"' " umiecessary to take into consideration the molding precision of a foaming 

[004 1 ] Moreover, althou^ the gestalt ofthe fourth operation showed the example which uses the reinforcement iitiplement of this 
invenuon fi-om the first to the hoUow stiuctures. such as a locker panel ofthe vehicle body, and a loof sand paneL it is^ 
posable to use flie reinforcement implement of this invention for the hoBow structu^ which constitutes buildines kuch as a 
builduig except the vehicle botty and a vessel. ' 
[0042] hi addition, it is invention grasped according to the gestalt ofthe fourth operation ihim the gestalt ofthe first ooeration 
and mvoition which IS not indicated by the claim is added to below. ■ 

1) Foam to the foaming nature base material contained inside a reinforcement member for a high scale factor in a claim 3 rather 
than the foaming nature base material for combining the internal surface and reinforcement member ofthe hoUow structure For 
this reason, tiie specific gravity ofthe foam inside a reinforcement member can become small, and the noise insulation efiect of ' 
the hollow structure can be raised, without being accompanied so mudi by wei^t rise. 

2) hi a claim 3, at least one foaming nature base material has the generation-of-heat nature higher than otiier foaminc nature base 
matenals at the time of a foammg among the foaming nature base materials for intercepting two or more spUt rooms For this 
reason, even if the heating temperature in the case of baking finish is low, other foaming nature base materials can be made to 
foam good. 

3) In a claim 3, at least one foaming nature base material has tile high rigidity of tiie foam obtained rather than otixer foamine 
iMlure base matenals among tiie foaming nature base materials fra- intercepting two or more split roonis. Fw this reason, the 
ngidity of a reinforcement member improves. 

4) In a claim 3, at least one foaming nature base material has the large springiness of tiie foam obtained rather tiian otiiw foamine 
nature base matenals among the foaming nature base materials for intercepting two Or more split rooms. For this reason, vibratimi 
applied to the hollow structure is absorbable to some extent «u 

5) hi flic claim 4, it has tfie foaming nature base material which intercepts at least erne split room among two or more split rooms 
by foaming and becoming a foam. For fliis reason, flic hollow stnicture can be reinfrarced wifli a suffideot balance a lomdtudinal 
direction and crosswise by the reinforcemoit member and the foam. 

[0043] 

[Efiect of flie Livention] According to fliis invraition, flie hollow structure is remforced ahnost equally wifli two or more split 
rooms and work of a foam by flie cross direction and lengthwise. Furfliermore, a positioning of a foam also becomes easy in ordw 
to foam to a foaming nature base matCTial in flie split interior of a room. That is, flie hollow structure is efficient^ reinforced by a 
spht room and the foam fi'om flie inside. 



[Translation done.] 
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